Purpose: Newborn screening leads to improved treatment and disease outcomes, but false-positive newborn screening results may cause distress for parents. The purpose of this study was to describe the experiences of families who receive a false-positive newborn screening result in an attempt to discover ways to help improve the newborn screening communication process for families.
intRoduction
Newborn screening (NBS), widely regarded as a successful public health initiative, is mandated throughout the United States. Although NBS leads to improved treatment and disease outcomes, there remain some challenges, including the scenario in which an infant is identified as needing additional testing based on an out-of-range screening result, followed by diagnostic testing that indicates the infant is unaffected. This is called a false-positive (FP) NBS.
The exact FP rate varies according to screening method, condition, and population. 1 One study 2 estimates a minimum FP rate of 0.33% or 1/300 infants. If correct, then, with the US birth rate of four million a year, 3 more than 13,000 families each year may experience FP NBS, and this may be a low estimate. Previous research suggests that parents experience stress and anxiety when their child is retested after a positive NBS and negative effects may persist even when the result is an FP. [4] [5] [6] [7] This study uses qualitative methods to provide a detailed description of the experiences of families in three US states who had an FP NBS.
mAteRiALs And metHods design
We present results of the qualitative component of a consecutive mixed-methods study, a model in which a qualitative component is conducted prior to a quantitative component. 8 Qualitative research is appropriate for our purposes because the experience of FP NBS is not well understood and because our aim is to describe a process. 9 The qualitative study had two parts: in-depth, semistructured interviews and focus groups.
The study was designed to capture the experiences of families who experienced FP NBS. Because this is a qualitative study of experience, we did not study normal controls. We did study, as positive controls, parents of children with a heart murmur at birth who proved to have no heart disease after a cardiology evaluation.
sample
We used a convenience sample made up of parents who met our eligibility criteria and who were recruited with the help of state health departments in three US states: Maryland, Michigan, and Georgia. Eligible parents had a child older than 6 months but younger than 18 months who had follow-up testing after positive NBS for any condition and whose follow-up test results indicated that the NBS result was an FP. Parents were ineligible if the child had serious medical problems at birth or if parents were less than 18 years old or did not speak fluent English. Two heart murmur positive controls were included. Interviews and focus groups were audio-recorded, transcribed verbatim, and analyzed using NVivo7 qualitative data analysis software. We used grounded theory methods to code interviews. [10] [11] [12] We coded completed interviews as new interviews were being conducted and used emerging concepts to guide further data gathering. We began with open coding, identifying "in vivo" codes as well as conceptual codes. [10] [11] [12] The coding scheme developed from interviews was adapted as focus group data were analyzed. We used iterative processes to validate concepts. Three members of the team, representing two disciplines, coded transcripts and met periodically to resolve discrepancies. To protect privacy, in this article, we identified participants by a pseudonym. To facilitate presentation, we used qualitative terms "some, " "many, " and, "most"; "some" means more than two, but less than half; "many" means more than half; and "most" means all but two or three.
ResuLts

Participant characteristics
Sixteen interviews were completed (N = 16), which included 14 mothers, one couple, and one father. Five mothers participated in the Michigan focus group (N = 5) and a mother and two couples participated in the Georgia focus group (N = 5). The infants had screened positive for various conditions, including congenital hypothyroidism, congenital adrenal hyperplasia (OMIM# 201910), galactosemia (OMIM# 230400), biotinidase deficiency (OMIM# 253260), cystic fibrosis (OMIM# 219700), and conditions detected by tandem mass spectrometry (see Table 1 ). The infants were 6-16 months of age.
Parents interviewed were between 22 and 42 years of age with a median age of 34 years. Almost all were married. Their educational levels ranged from high school to postgraduate, with "completed 4 years of college" the most common category.
About half worked outside of the home (or were students) and about half were stay-at-home mothers. Three of the mothers said that they were on Medicaid, a state health insurance program. We did not collect specific demographic information from focus group participants, but they appeared to have a similar profile to the interviewees.
Two families with children with short-term health problems were inadvertently interviewed because this information was not discovered until well into the interview. We included these cases in the analysis when we discovered that their experiences did not differ from those of other parents with FP newborn screens.
the FP experience
By analysis of transcripts, field notes, and participant observation, we found that parents who have an FP NBS experience five distinct stages: (i) receiving the news, (ii) getting the follow-up testing, (iii) waiting for resolution, (iv) learning the follow-up test results, and (v) adapting to life after NBS. For each stage, we describe the process and parents' emotional responses and coping.
Receiving the news
Because the initial positive NBS result represents a threat to the baby's health, all parents experienced stress after hearing the news, ranging from mild concern to severe anxiety. One mother (Helen) said, "I'm starting to get emotional here, but it was very stressful for me . . . I was thinking, 'Oh my gosh, is he going to die?'" Most parents were told of the positive NBS by their child's pediatrician, by phone or in person at their next scheduled visit. Parents appreciated contact with their child's pediatrician because their child's pediatrician provided reassurance. One of the parents (Carol) said, "She is great. She told us not to worry. She said, "It's probably going to be a false positive. " She was explaining that in all her years that . . . she only had 2 cases where it ever was positive. "
Parents notified by a person not known to them, such as someone from the State Health Department, tended to be dissatisfied, as were parents who felt their pediatricians did not fully answer their questions. Some parents seemed to experience more anxiety after receiving information on days before a weekend or holiday and not being able to follow up immediately.
Getting follow-up testing
Different follow-up tests were performed depending on the disorder. Some had to go to a special facility, whereas others could bring the child to their regular pediatrician. The retesting procedure was sometimes stressful for parents. One mother (Katelyn) described her experience, "So, when she pricked my baby's feet . . . it looked so painful . . . he started to cry, and it's like, 'Oh my goodness, I'm just torturing my child, just for this. ' " Some parents were upset when the child had to go through multiple retesting procedures. Yolanda, whose child had to be tested five times, said, "The state kept on saying, you know, 'Okay, his levels were low, but they weren't low enough, come back. ' So much that when [my baby] saw the nurses, he would just cry. "
In response to questions about financial burden, parents did not report concern about cost of follow-up testing. Nearly all parents in this study reported having insurance, which probably accounts for their not having to pay high costs for retesting. Most had a co-pay but expressed that it was not a problem. Although many did experience one or more indirect costs (e.g., missed work, time, and gas), most were not upset about this.
Waiting for resolution
For most parents, the anxiety experienced upon learning the initial results of the NBS continued until they learned the result was an FP. One mother, Margaret, described the period as "a nightmarish two and a half weeks. "
Elizabeth, another mother, described how nothing could calm her worry: "Nothing made me feel better . . . If God had come down, if a prophet had come down from heaven and told me that he did not have cystic fibrosis, I would not have believed it until I had got the sweat test. "
To cope with anxiety during the waiting period, parents relied on two coping mechanisms: seeking information and seeking social support.
Seeking information. Seeking information is a way of increasing control by learning what to expect and how to prevent unwanted consequences. 13, 14 Many parents turned to the Internet for information. Some reported feeling reassured by information they found. One mother (Shirley) was reassured because her child did not have the symptoms that she had read were associated with the disease in question: "I was paying closer attention to her, making sure she doesn't have any of these three symptoms: the vomiting, lethargic [sic], smell. "
Other parents, in particular parents of children who had an FP cystic fibrosis screen, became more anxious when they read about the condition, alarmed by words such as "terminal. "
Some parents chose not to seek online information, as a kind of self-protection. A father, Robert, explained, "If I went online and tried to figure out what this was all about and all the potential health problems and risks, I wouldn't have been able to live a normal life. "
Seeking social support. Although seeking social support can be an important coping mechanism for handling stressful situations, 15 this was complicated for many parents with a positive NBS. To seek support, parents would need to share information about the NBS results. Parents went through an appraisal process in deciding with whom to share the information, weighing costs and potential benefits. Some parents chose not to share the information about the NBS as a type of self-protection based on their assessment of how others would react. One mother (Carol) explained, "I felt that if less people knew it would be easier on me . . . I decided that in order to avoid people volunteering information that I would just not involve them until I knew for sure that it was something that they needed to know. " Some mothers chose to share information about the initial positive result only with their spouse or a few close people to protect others from unnecessary worry. Samantha said, "Why panic everybody about something that, you know, that could either be or not be?"
For some, using social support was a positive experience. Louise described talking to her family: "They were trying to assure me that everything was probably fine and she seemed healthy and was eating well, and, you know, even if it was a problem it wasn't something that was really life threatening at that point. "
Another mother, Kelly, said she appreciated that friends validated her feelings of sadness: "I told just a few very close to me people that could be supportive of me at that time and not tell me it's going to be okay. To tell me it's okay to be sad, and it's okay to feel how you feel. "
Maintaining optimism. Not all parents experienced difficulty during the waiting period. For some, the initial reassurance by the pediatrician (or other trusted people) was adequate to minimize anxiety. Others simply trusted their own intuition. Still others used prayer and faith to cope. Some resolved to be confident, believing they could deal with whatever result came back from follow-up testing.
Learning the follow-up test result
Most parents learned that the NBS had been an FP through a phone call from their physician. However, in two cases, no notification of the follow-up test results was ever given and these parents assumed the follow-up test was normal. For most parents, anxiety dissipated the moment they heard that the test had been an FP. One mother (Robyn) said, "So, it was definitely a sigh of relief, of kinda, 'Ok, I can scratch that off my list and now focus on other stuff. '" Most participants quickly put the anxiety they felt going through the process behind them. They make the point that worry is a normal part of being a parent and that with or without NBS, they worry about their children. Joan explained, "I mean as far as the genetics and stuff like that, I don't have any more worries about that at all. I just have normal mother worries. " 
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Adapting to life after nBs
When asked about any lasting negative impact of the NBS experience, most said there was no long-term impact. However, some reported some lingering anxiety, sometimes triggered by symptoms related to the disease in question and sometimes by memories of the testing experience. About a third described a positive long-term impact of the experience with the FP NBS. For some, it helped them set priorities and focus on the important things. Some felt appreciation and gratitude for the experience or felt they gained perspective on the important things in life. Robert felt this was his first real challenge as a parent and was proud of how he handled it: "You know, I would say being my real, my true first test as a father, you know, it would have been very easy to crack up and fold under the pressure and panic . . . I'm kind of proud of myself for keeping my wife together. "
Another common positive outcome was in the relationship between parents and pediatrician. Francine said, "It just reassured me that I picked the right pediatrician because she was very thorough and I know if something was going on she would contact the people that needed to be contacted . . . My children are going to a good doctor. "
Some parents changed their opinion of a pediatrician that they had not liked before as a result of the NBS experience. One mother (Carla) said, "I feel like he's probably a better doctor than I thought because I didn't really think he would know much about it, but he seemed pretty knowledgeable about it. "
suggestions for improvement in nBs
We asked parents of babies with an FP NBS to suggest ways that their experiences could have been improved. There was a consensus among parents that health providers need to do a better job communicating about NBS. Suggestions included providing more information, including a clear explanation of NBS; telling parents what to expect, including how long they will have to wait for test results; providing information about the likelihood of an FP result; and providing information about the symptoms of the disease. Parents also mentioned wanting more help with their anxiety, more support, improved communication skills on the part of the health professional, and a need for health providers to show care and recognize their anxiety. In addition, parents suggested the need for increased efforts to shorten the waiting time, reduce the pain of the test (e.g., heel stick), and otherwise make the process easier on parents and babies alike.
discussion
We found that parents who receive an FP NBS go through a series of stages. The experience varies somewhat depending on the disease in question because the retesting procedures were very different. A major factor was the length of the waiting period. It seemed that the longer they had to wait for the results of the testing, the greater the anxiety. For example, for the heart murmur patients, the waiting time was limited to the time it took to get an appointment; the results of the retest were known the minute the cardiologist listened to the baby's heart. In contrast, the parents who needed a sweat test sometimes had to wait a long time for the procedure and the results. Parental needs for information and support vary depending on the stage. One of the most consistent findings was the importance of communication between parents and physicians.
Like parents in a recent study, 6 some sought information from the Internet to relieve their anxiety, but this sometimes increased anxiety. In addition to seeking information, parents turned to family members (and others) for social support. However, many decided not to share the information about their baby's NBS result, either out of self-protection or to protect family members from anxiety. Social support was often limited to support from the other parent.
The stages we identified and coping strategies parents used were strikingly similar to those found in a qualitative study done with cystic fibrosis families. 6 This serves to validate our findings and suggests that stages are consistent across various genetic conditions. Further qualitative studies on the experience of parents with FP NBS are needed to test and extend our finding of a staged experience with five distinct stages.
Our results suggest that parental anxiety occurs primarily between stages one and four. This anxiety for most parents decreased immediately upon learning that the test result was negative. This is consistent with other research. 5, 16, 17 We also found that anxiety was reduced when parents were informed by their pediatricians and when he/she is able to provide immediate information and support. These results were consistent with research that suggests provider communication is a key factor in decreasing the emotional impact of learning the NBS result, in that those who provided understandable information could help mitigate distress. [4] [5] [6] 18 Because our study used qualitative methodology to describe the experience of parents who received FP NBS results, it was not designed to address the questions, raised in the literature, of whether FP NBS has a negative impact on the long-term relationship of the parent and child [4] [5] [6] [19] [20] [21] or whether the FP result affects how parents perceive their child's health. 4, 19, 21 Even so, in our study, most parents did not report any long-term impact on their relationship with their baby. Further quantitative research studies with large samples would be needed to answer these questions.
Our study also showed that many parents experienced positive impact such as growth in their parental role and strengthening of the relationship between spouses or between parents and physician. Overall, many parents described NBS as a necessary measure to prevent future disease.
implications
Given these findings, emphasis should be placed on providing more accessible, understandable, and credible information on the NBS process and fostering better communication between health-care providers and parents, including better explanation of the NBS process in general and FP results in particular. Our results suggest that education of expectant and new parents about the likelihood (and meaning) of an FP result may help reduce anxiety. Also, efforts to improve providers' knowledge and communication skills may help them to do a better job in communicating with and assisting parents to better cope with the anxiety and stress when NBS results are not normal.
The FP experience can provide an opportunity for parents to gain confidence in their pediatricians and forge a stronger relationship. Pediatricians can help parents by contacting them directly regarding the news of an abnormal NBS and with followup news when the test is an FP. Because pediatricians and other primary care providers are central to the NBS process, attention needs to be focused on ensuring that they have the knowledge and communication skills necessary for handling abnormal screens in optimal ways. Research is needed to identify what works best. Training for providers in the stages that parents experience, their needs at each stage, and how to identify and support parents who are especially anxious is important. Further research is also needed to identify characteristics of parents who are likely to experience higher levels of anxiety and to identify procedures that will reduce or prevent adverse effects. Referrals to genetic counselors or social workers may help alleviate symptoms of lingering anxiety experienced by some parents.
Limitations
Because this was a small qualitative study, results cannot be generalized to all parents or even to a specific group of parents. Our results are based on an inductive strategy designed to develop theories, not to test them. The implications discussed are valid only to the extent that our results are supported in other studies. A quantitative study testing some hypotheses identified through this qualitative study is under way.
conclusion
Because it is a screening test, FP results are inevitable in NBS. This study helps lay the foundation for identifying ways in which families are affected by FP NBS results. We identified areas in which improved education and resources may reduce any negative impact. More work is needed both to identify additional characteristics of parents who are likely to experience distress regarding receipt of FP results and to develop specific educational strategies and training for health providers in order to better support those parents. Also, continued education of the parent community regarding positive and FP results is needed. Using our results, it should be possible to develop strategies to minimize parent anxiety and maximize positive outcomes.
